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(54) Direct liquid supply writing implement 

(57) A direct ink supply writing implement according 
to the present invention is provided with an ink reservoir 
(4) made of a porous material disposed between a nib 
and an ink tank (3); a partition wall (5) disposed between 
the ink reservoir and the ink tank and arranged to parti- 
tion the ink reservoir and the ink tank from each other; 
a communication hole formed in :he partition wall for es- 
tablishing communication between the ink reservoir and 
the ink tank; a rod-shape ink guiding member (6) which 
penetrates the partition wall and with which ink is sup- 
plied from the ink tank to the nib: and a compressed por- 
tion (41) formed at a rear end of the ink reservoir and 
arranged to enhance capillary force as compared with 
other portions. 
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Description 

BACKGROUND Or THE INVENTION 
1 .. Field of the Invention 

[0001] The present invention relates to a direct ink 
supply writing implement. More particularly, the present 
invention relates to a direct ink supply writing implement 
arranged to directly accumulate ink in an ink tank and 
having an ink reservoir made of a porous material and 
disposed between a nib and the ink tank so that ink dis- 
charged when the pressure in the ink tank has been 
raised is temporarily stored in the ink reservoir. In the 
present invention, note that the expression "front" 
means a portion adjacent to the nib and the expression 
"rear" means a portion adjacent to the ink tank. 

2. Description of the Related Art 

(a) Examined Japanese Utility-Model Publication No. 
56-33739 

[0002] In the publication (a), an implement for writing 
has been disclosed which incorporates a nib secured to 
the leading end of a barrel. Moreover, an ink reservoir 
disposed in contact with the rear end of the nib and hav- 
ing a capillary action is inserted into the inner surface of 
the barrel such that a ventilation passage connected to 
the outside air exists from the inner surface of the barrel. 
In addition, a compressed member is joined to the rear 
end of the ink reservoir to raise the density of the capil- 
lary spaces in the ink reservoir at the foregoing joint por- 
tion. Moreover, the rear end of the ink reservoir and the 
ink tank formed in the rear portion of the barrel are con- 
nected to each other through a communication hole. 
[0003] However the implement for writing in the pub- 
lication (a) is an implement for writing of a type having 
a structure that ink supplied from the ink tank is tempo- 
rarily absorbed by the ink reservoir so as to consume 
absorbed ink from the nib. Therefore, in the implement 
for writing in the publication (a), ink in the ink tank is not 
directly supplied to the Nib through an ink guide member 
or the like. Therefore, the quantity of ink which is dis- 
charged from the nib is insufficient. Thus, script be- 
comes too light and faint and patchy. Therefore, smooth 
writing for a long time is not permitted. 
[0004] Although the implement for writing in the pub- 
lication (a) has the close capillary spaces in the rear end 
portion of the ink reservoir because of the compression, 
the other main portion has straight capillary spaces. 
Therefore, the widths of the capillary spaces (that is. the 
capillary forces) are substantially uniform. It leads to a 
fact that a major portion of ink stored in the ink reservoir 
can easily be concentrated to a lower portion of the ink 
reservoir (that is. a front portion of the ink reservoir) 
when downward attribute of the nib is maintained. As a 
result, there is apprehension that ink reservoir leaks out- 



wards by dint of an impact which is made when the im- 
plement for writing is dropped or when a cap is removed. 

[0005] Since the implement for writing in the publica- 
5 tion (a) easily encounters concentration of ink in the front 
portion of the ink reservoir ink in the front portion of the 
ink reservoir cannot smoothly be returned into the ink 
tank when the pressure in the ink tank is reduced owning 
to change in the temperature. Therefore, air can easily 
to be introduced into the ink tank in a state in which ink is 
retained in the front portion of the ink reservoir. It leads 
to a fact that ink left in the front portion of the ink reservoir 
is gradually increased if expansion and contraction of 
air in theinktankare repeated. Thus, there is apprehen- 
ds sion that ink leaks through the leading end of the nib. 
[0006] What is worse, the implement for writing in the 
publication (a) has the arrangement that a major portion 
of accumulated inK is distributed in the front portion of 
the ink reservoir and air can easily be introduced into 

20 the rear portion of the ink reservoir. Therefore, an air 
cuct connected to the outer air must be formed between 
the outer surface of the ink reservoir and the inner sur- 
face of the barrel. If the air duct is omitted, there is ap- 
prehension that ink is undesirably discharged to the out- 

25 side when air in the rear portion of the ink reservoir is 
expanded by dint of, for example, rise in the tempera- 
ture. Therefore, the implement for writing in the publica- 
tion (a) has the above-mentioned air duct to prevent a 
fact that air is confined in the rear portion of the ink res- 

30 ervoir. Thus, leakage of ink is prevented. 

[0007] However, the air dust cannot easily be formed 
between the inner surface of the barrel and the outer 
surface of the ink reservoir. Thus, the manufacturing 
cost is enlarged. If the members including the barrel are 

35 made of molded synthetic resin, making of an air duct 
groove and rib causes surface sink to take place on the 
outer surface of the barrel. Thus, there is apprehension 
that the quality of the appearance deteriorates and air- 
tightness which is realized when the cap is put becomes 

40 unsatisfactory. 

(b) Unexamined Japanese Utility-Model publication No. 
2-48377 

45 [0008] In the publication (b), an implement for writing 
having an ink guiding member disposed between an ink 
tank and the nib has been disclosed. According to the 
foregoing disclosure, a porous member for adjusting ink 
in an implement for writing is arranged such that the cap- 

^0 iiiary force of the porous member (corresponding to the 
ink reservoir according to the present invention) dis- 
posed in contact with the ink guiding member and ar- 
ranged to surround the same is enlarged in a portion 
adjacent to the ink guiding member. Moreover, the cap- 

55 illary force is reduced in the outer portion. 

[0009] In the implement for writing in the publication 
(b). even if the capillary force of the ink reservoir is 
changed in the radial direction such that it is enlarged 
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in the portion adjacent to the in* guiding member and 
the same is reduced in the outer portion, the capillary 
force is uniform in the axial direction. Therefore, if the 
downward attitude of tne nib is maintained, ink is con- 
centrated to the front portion of the ink reservoir similarly 
to the implement for writing in the publication fa). Thus, 
there is apprehension that ink is leaked when an impact 
is made because of drop of the implement for writing or 
when the cap is removed. 

(c) Examined Japanese Utility-Model Publication No 
37-12939 

[0010] In the foregoing publication (c), a fountain pen 
type felt pen has been disclosed which incorporates an 
ink cylinder which includes an ink tank, an ink reservoir 
disposed in front of the ink tank and formed by felt chips 
or cotton and a partition wall arranged to insulate the ink 
reservoir and the ink tank from each other and having a 
small communication hole. Moreover an ink guiding 
member made of elongated felt subject to a resin proc- 
ess penetrates the partition wall and the ink reservoir 
[0011] In the direct ink supply writing implement in the 
publication (c), the overall capillary force in the ink res- 
ervoir is uniform. Therefore, if the foregoing implement 
for writing is stored for a long time in a state in which the 
nib faces downwards, ink can easily be concentrated to 
the front portion of the ink reservoir. Therefore, there is 
apprehension that ink ieaks by dint of an impact which 
is made when the implement for writing is dropped or 
when the cap is removed. 

[0012] What is worse, in the direct ink supply writing 
implement in the publication (c) ; ink can easily be con- 
centrated to the front portion of the ink reservoir More- 
over contact between the outer surface of the ink guid- 
ing member and the inner surface of the ink reservoir is 
instable, causing smooth return of ink in the front portion 
of the ink reservoir into the ink tank to be inhibited when 
the pressure in the ink tank has been reduced because, 
for example, the temperature has been changed. There- 
fore, air can easily be introduced into the ink tank in a 
state in which ink is left in the front portion of the ink 
reservoir. If expansion and contraction of air in the ink 
tank are repeated, residual ink in the front portion of the 
ink reservoir is gradually increased. Asa result, ink leaks 
through the leading end of the nib. 
[0013] The direct ink supply writing implement in the 
publication (c) is a direct ink supply writing implement 
having the structure that the ink tank and the nib are 
directly connected to each other through the ink guiding 
member without the ink reservoir. Therefore, satisfacto- 
ry ink discharging characteristic can be realized as com- 
pared with a type in which the ink guiding member does 
not penetrate the ink reservoir. However the realized 
ink discharging characteristic is insufficient to realize 
satisfactory ink leakage preventing characteristic. 
[0014] The reason for this lies in that accurate and uni- 
form capillary space size cannot easily be realized if uni- 



form distribution of capillary space sizes is required. 
Therefore, the capillary space sizes easily vary Capil- 
lary spaces having large sizes cannot serve as the por- 
tion for temporarily store ink. The excessively large cap- 
$ illary spaces deteriorate the overall performance of the 
ink reservoir for storing ink. Thus, undesirable ink leak- 
age easily takes piace. To form an effective ink storage 
portion in the overall body of the ink reservoir, dense 
capillary spaces are required. Therefore, the direct ink 
10 supply writing implement in the publication (c) inevitably 
has the structure having the dense capillary spaces in 
the ink reservoir in order to realize a satisfactory ink 
leakage preventive characteristic. As a result, air cannot 
smoothly be introduced into the ink tank, the pressure 
is of which has been reduced. As a result, the ink discharg- 
ing characteristic from the nib deteriorates. Thus, script 
becomes too light and faint and patchy. 
[0015] What is worse, the direct ink supply writing im- 
plement in the publication (c) incorporates the ink guid- 
20 ing member which has a simple structure made of the 
porous material. Therefore, a limit is imposed to quickly 
and sufficiently supply ink from the ink tank to the nib. 

(d) Toku Hyo Hei. No. 6-510491 

25 

[001 6] In the publication (d), a direct ink supply writing 
implement has been disclosed which has a structure 
that an ink guiding member is in contact with an ink res- 
ervoir in a direct manner. Moreover the ink guiding 

30 member is received ir a central hole of a partition wall 
to close the central hole. A gap (corresponding to the 
communication hole according to the present invention) 
exhibiting capillary force superior to that of the ink res- 
ervoir and having a function of exchanging air and ink 

35 is formed. 

[001 7] In general, the gap limits communication of ink 
and air between the ink tank and the ink reservoir by dint 
of the size of the gap. Therefore, a significant accuracy 
is required for the gap to exchange air and ink. 

^0 [0018] If the size of the gap is too large, the capillary 
force is weakened. Thus, smooth return of ink from the 
ink reservoir to the ink tank is inhibited when the pres- 
sure in the ink tank has been reduced. Thus, outer air 
is introduced into the ink tank in a state in which ink is 

4 5 left in the ink reservoir causing the state in which the 
pressure in the ink tank has been reduced to be can- 
celed. If the internal pressure in the ink tank is raised, 
the ink storage portion cannot satisfactorily store over- 
flowed ink. Thus, there is apprehension that ink leaks 

50 from the nib. 

[0019] If the size of the gap is too small, the capillary 
force is strengthened. Thus, introduction of air into the 
ink tank in a pressure reduced state is prevented, caus- 
ing smooth exchange of air to be prevented. As a result. 

55 the pressure reduced state in the ink tank cannot be can- 
celed. Therefore, the cuantity of ink which is discharged 
from the nib is gradually reduced after consumption of 
ink has been started. It leads to a fact that script be- 
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conventionai structures, an object of the present inven- 
tion is to provide a direct ink supply writing implement 
which is capable of simultaneously satisfying a sufficient 
characteristic for preventing leakage of ink from the nib 
5 end an excellent ink discharging characteristic. More 
particularly an object of the present invention is to pro- 
vide a direct ink supply writing implement with which a 
communication hole having an appropriate gap size can 
accurately be formed, which is able to simultaneously 
10 satisfying a sufficient ink retention preventive character- 
istic and a smooth air introducing characteristic and 
which can easily be manufactured. 

[1 ] A direct ink supply writing implement according 
i& to the present invention comprises: an ink reservoir 
made of a porous material disposed between a nib 
and an ink tank: a partition wall disposed between 
the ink reservoir and the ink tank and arranged to 
partition the ink reservoir and the ink tank from each 
to other: a communication hole formed in the partition 
wall for establishing communication between the 
ink reservoir and the ink tank: a rod-shape ink guid- 
ing member which penetrates the partition wall and 
with which ink is supplied from the ink tank to the 
?s nib: and a compressed portion formed at a rear end 
of the ink reservoir and arranged to enhance capil- 
lary force as compared with other portions. 

Since the compressed portion enhances the 
capillary force of the rear end of the ink reservoir 
io an ink barrier can be formed with which ink can al- 



comes too light and faint and patchy. 
[0020] Since the direct ink supply writing implement 
in the publication (d) incorporates the ink guiding mem- 
ber which is made of the porous material, such as a fi- 
brous material, the sizes of the plural gaps in the ink 
guiding member received in the central hole in the par- 
tition wall considerably vary. Among the gaps, a largest 
gap serves as the communication hole for air duct ac- 
cording to the present invention. 
[0021] To prevent undesirable leakage of ink from the 
nib because ink is left in the ink reservoir, the largest 
gap which serves as the communication hole, must 
have a small size. In consideration of the variation of the 
gap sizes, the capillary spaces in the ink guiding mem- 
ber which is received in the central hoie must consider- 
ably be made densely. As a result, the capillary force of 
the communication hole is enlarged excessively Thus, 
outer air cannot easily be introduced into the ink tank in 
the pressure reduced state. Therefore, the pressure re- 
duced state in the ink tank cannot sufficiently be can- 
celed. Thus, the ink discharging characteristic from the 
nib gradually deteriorates after consumption of ink has 
been started. 

[0022] Since the ink guiding member of the direct ink 
supply writing implement in the publication (d) is made 
of the porous material, such as the fibrous material, the 
overall body has great capillary force. Therefore, a sat- 
isfactory large quantity of ink cannot quickly be supplied 
to the nib. Thus, script becomes too light and faint and 
patchy. 

(e) Examined Japanese Utility-Model Publication No. 
55-32787 

[0023] In the publication (e), a structure has been dis- 3S 
closed in which a communication hole is formed be- 
tween the outer surface of an ink guiding member (spe- 
cifically, a pen member made of a fiber bundle core or 
an open-cell plastic core) and the inner surface of a cen- 
tral hole of a partition wall having an axial groove. 40 
[0024] In the above-mentioned structure (that is, the 
communication hole is formed between the outer sur- 
face of the ink guiding member and the inner surface of 
the central hole in the partition wall), the ink guiding 
member is made of fiber or a porous material, such as ^ 
the open-cell synthetic resin member. Therefore, when 
the ink guiding member is disposed and secured in the 
central hole in the partition wall, the outer surface of the 
ink guiding member is expanded in the groove in the 
inner surface of the central hole in the partition wall, so 
Therefore, there is apprehension that the communica- 
tion hole is closed or the communication hole is reduced. 
Thus, appropriate gap size in the communication hole 
cannot be realized. 

ss 

SUMMARY OF THE INVENTION 

[0025] To solve the problems experienced with the 



ways be concentrated to the rear end (that is, the 
compressed portion) of the ink reservoir even if the 
nib is faced downwards and which is able to prevent 
introduction of air when the pressure in the ink tank 
has been reduced. 

The direct ink supply writing implement has the 
structure that the rod-shape ink guiding member for 
supplying ink from the ink tank to the nib penetrates 
the compressed portion and the partition wall. 
Therefore, ink in the ink tank can be supplied to the 
nib through the ink guiding member having strong 
capillary force and exhibiting excellent an ink guid- 
ing function without passage through the ink reser- 
voir. Therefore, a large quantity of ink can continu- 
ously be discharged from the nib. Therefore, script 
does not become too light and faint and patchy. 
Thus, smooth writing can be performed. 

The compressed portion can be formed by 
compressing the the rear end of the ink reservoir in 
a radial direction (specifically inwards in the radial 
direction or outwards in the radial direction). Thus, 
the widths of the capillary gaps in the rear end (the 
compressed portion) of the ink reservoir are re- 
duced as compared with those in the other front por- 
tions. As a result, the capillary force can be en- 
hanced as compared with the other front portions. 
Specifically, it is preferable that the capillary force 
of the compressed portion is substantially similar to 
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that of the communication hole. Thus, introduction 
of air into the ink tank, the pressure of which has 
been reduced can smoothly be performed. Moreo- 
ver, retention of ink in the ink reservoir can satisfac- 
torily be prevented. s 
[2] It is preferable that the direct ink supply writing 
implement as described in [1] has a structure that 
the compressed portion is formed by inwards com- 
pressing an outer surface of a rear end of the ink 
reservoir in a radial direction, and an inner surface io 
of the compressed portion and an outer surface of 
the ink guiding member are in close contact with 
each other. 

As a result, ink in the ink reservoir in a state in 
which the pressure in the ink tank has been reduced 75 
can continuously be returned into the ink tank 
through the ink guiding member which is in close 
contact with the compressed portion without any in- 
troduction of air. Thus, ink is not left in the portion 
of the ink reservoir adjacent to the nib in a large 20 
quantity. Therefore, undesirable leakage of ink can 
be prevented. 

[3] It is preferable that the direct ink supply writing 
implement as described in [1] has a structure that 
the communication hole is formed into a slit shape 25 
extending in an axial direction. Since the slit shape 
is employed, the capillary force can reliably be set. 
Thus, an advantage can be obtained in manufac- 
turing. 

The communication hole penetrates the parti- 00 . 
tion wall in the axial direction. The compressed por- 
tion and the ink tank are communicated with each 
other through the communication hole. The commu- 
nication hole is a passage for exchanging ink and 
air such that ink and air in the ink tank and the ink 3S 
reservoir are communicated with each other. The 
size (that is, the capillary force) controls communi- 
cation of ink and air. 

Since the present invention has the structure 
that the communication hole is not formed by a po- 40 
rous material having varied gaps and the commu- 
nication hole is formed by the partition wall (non- 
porous material), an appropriate size (that is, ap- 
propriate capillary force) can accurately be set. 
[4] It is preferable that the direct ink supply writing 4$ 
implement as described in [1] has a structure that 
width of the communication hole is 0.02 mm to 0.25 
mm. 

If the width of the communication hole is smaller 
than 0.02 mm, the capillary force of the communi- so 
cation hole is enlarged excessively. Therefore, air 
cannot smoothly be introduced into the ink tank, the 
pressure of which has been reduced, from outside. 
As a result, the pressure-reduced state in the ink 
tank cannot be canceled. Thus, the quantity of ink $s 
which is discharged from the nib becomes insuffi- 
cient. Thus, there is apprehension that script be- 
come faint and patchy. 
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If the widt" 0' the communication hole is larger 
than 0.25 mm. the capillary force of the communi- 
cation hole is reduced excessively. Therefore, outer 
air can easily ze introduced into the ink tank, the 
pressure of when nas been reduced, before a major 
portion of ink h the ink reservoir is returned into the 
ink tank. Thus .ink can easily be left in the ink res- 
ervoir. 

If ink has a relatively low surface tension (for 
example, oil based ink), it is preferable that the 
width is 0.02 mm to 0 15 If ink has relatively high 
surface tension 'for example, water-color ink), it is 
preferable thai the width is 0.03 mm to 0.2 mm. 

If ink has a relatively low surface tension (for 
example, white board ink having a surface tension 
of 20 mN/m tc 25 mN/m), it is preferable that the 
width is 0.03 mm to 0.1 mm. Thus, air can further- 
more smootnly be introduced into the ink tank from 
outside. Moreover, leaving of ink in the ink reservoir 
can be prevented. More preferably, the width is 0 03 
mm to 0.08 mm 10 reliably obtain the foregoing ef- 
fect. 

[5] It is preferable that the direct ink supply writing 
implement as described in [4] has a structure that 
an outer surface cf the partition wall is press-fit into 
an inner surface of the barrel, and the slit-shape 
communication hole extending in an axial direction 
and in a circumferential direction is formed between 
an inner surface of the barrel and an outer surface 
of the partition waii. 

The above-mentioned structure is arranged to 
form the communication hole by combining the two 
members (that is. :he inner surface of the barrel and 
the outer surface of the partition wall) Therefore, 
the necessity of forming a slit extending in the radial 
direction in the partition wall, which is a sole element 
can be eliminates, as has been required for the con- 
ventional structure. Therefore, difficulty in manufac- 
turing (that is. difficulty in molding synthetic resin or 
in performing a cutting work) experienced with the 
conventional structure can be eliminated. Thus, the 
accurate communication hole can arbitrarily be 
formed such thai the width can be varied. There- 
fore, arbitrary capillary force of the communication 
hole can easily oe set. In particular, an accurate 
communication hoie having a small width can easily 
be formed. The ink guiding member and the like 
having an instable shape for forming the communi- 
cation hole is not used as has been used in the con- 
ventional structure. Thus, a communication hole 
having a requires width can reliably and easily be 
obtained. 

To form the communication hole by the inner 
surface of the b£-rel and the outer surface of the 
partition wall, the overall contact between the inner 
surface of the ba-rel and the outer surface of the 
partition wall mus' be prevented at the press-fitting 
position of the inner surface of the barrel or the outer 
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surface of the partition wall. Thus, the two elements 
must have different shapes to form a gap between 
the two elements. 

The inner surface of the barrel may be. for ex- 
ample., a structure in which a member is integrally 5 
formed on the inner surface of the synthetic resm 
barrel or a structure in which an individual synthetic 
resin member is joined to the inner surface of the 
barrel. Similarly, the outer surface of the partition 
wall may be ; for example, a structure in which a 10 
member is integrally formed on the outer surface of 
the synthetic resin partition wall or a structure m 
which an individual member is joined to the outer 
surface of the synthetic resin partition wall. 

The communication hole has the slit shape ex- '5 
tending in the axial direction and the circumferential 
direction. Moreover, the width is smaller than the • 
width in the circumferential direction so that the cap- 
illary force in the radial direction is made to be larger 
than that in the circumferential direction. 20 
[6] It is preferable that the direct ink supply writing 
implement as described in [1 ] has a structure that a 
rear end of the small-diameter and straight com- 
pressed portion and a front surface of the partition 
wall are in contac; with each other. Thus, reliable 25 
passage of ink is permitted between the ink tank 
and the compressed portion through the communi- 
cation hole. 

[7] It is preferable that the direct ink supply writing 
implement as described in [1] has a structure that 30 
the ink guiding member is a porous member. Thus, 
the ink guiding member can be provided with which 
ink can smoothly be moved in the lengthwise direc- 
tion in the ink reservoir and smooth discharge of ink 
from the ink tank to the nib is enabled with a low 35 
cost. 

[8] It is preferable that the direct ink supply writing 
implement as described in [7] has a structure that 
an ink discharge passage is provided for an inside 
portion of the ink guiding member, the ink discharge *o 
passage having a leading end disposed adjacently 
to a portion adjacent to a leading end of the nib and 
a rear end which is opened in the ink tank. 

Even if the direct ink supply writing implement 
has a structure disadvantageous to discharge ink 4$ 
(that is. dense capillary spaces are provided in the 
ink reservoir to sufficiently prevent leakage of ink 
from the nib and the ink guiding member made of a 
porous material is employed), the ink discharge 
passage in the ink guiding member causes ink to so 
sufficiently and quickly be discharged from the ink 
tank to the nib. Therefore, an adequate quantity of 
ink can continuously be discharged from the nib. 
Thus ; script does not become too light and faint and 
patchy. Therefore, the function of the ink reservoir 55 
for storing ink does not deteriorate. As a result, the 
direct ink supply writing implement can be provided 
with which leakage of ink from the nib can satisfac- 



torily be prevented and which has a satisfactory 
characteristic for discharging ink from the nib. 
[9] It is preferable that the direct ink supply writing 
implement as described in [6] has a structure that 
capillary force of an outer wall of the ink guiding 
member is made to be larger than capillary force of 
the ink reservoir and capillary force of the ink dis- 
charge passage. 

The outer wall of the ink-guiding member is in 
close contact with the inner surface of the ink res- 
ervoir so as to mainly smooth lengthwise movement 
of ink in the ink reservoir. When the capillary force 
of the ink guiding member is made to be larger than 
the capillary spaces in the ink reservoir a satisfac- 
tory effect of the ink guiding member can be ob- 
tained. The ink discharge passage in the ink guiding 
member has capillaty force smaller than that of the 
outer wall of the ink guiding member. As a result, 
the ink discharge passage has a function for quickly 
and sufficiently discharge ink from the ink tank to 
the nib. 

Therefore, in the above-mentioned structure, 
when the pressure in the ink tank has been reduced 
because of, for example, consumption of ink during 
writing, ink in the ink reservoir is continuously and 
smoothly returned to the ink tank along the outer 
wall of the ink guiding member. Thus, retention of 
ink in the ink reservoir can be prevented. Simulta- 
neously, the ink discharge passage causes ink sup- 
plied from the ink tank to sufficiently be discharged 
from the nib when writing is .performed. 

The ink discharge passage is simply required 
to have capillary force which is smaller than that of 
the outer wall. For example, any one of a structure 
in which an axial hole (for example a gap size of 5 
mm or larger) having substantially no capillary force 
is formed: a structure in which an individual member 
having an axial hole or a groove having a gap size 
to have capillary force smaller than that of the outer 
wall is inserted into the axis of the ink guiding mem- 
ber; and a structure in which an individual member 
made of a low density porous material to have cap- 
illary force smaller than that of the outer wall is in- 
serted into the axis of the ink guiding member. 
[1 0] It is preferable that the direct ink supply writing 
implement as described in [9] has a structure that a 
liquid accumulating portion for liquid-sealing an 
opening of a rear end of the ink discharge passage 
is provided for a rear end of the ink guiding member. 

ink is always accumulated in the liquid accumu- 
lating portion. Accumulated ink liquid-seals the 
opening of a rear end of the ink discharge passage. 
That is, even if the remainder of ink in the ink tank 
is small and if the implement for writing is in state 
between a horizontal state and a state in which the 
nib is stood erect, the opening at the rear end of the 
ink discharge passage is liquid-sealed. As a result, 
air cannot easily be introduced into the ink dis- 
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charge passage. Thus, the ink discharge passage 
can always be filled with ink. As a result, even if the 
nib is in a state other than the downward state, a 
stable ink discharging characteristic can be main- 
tained. 

Specifically, the liquid accumulating portion 
may be formed such that a cylinde- having a bottom 
surrounds a rear end surface of the ink guiding 
member in which the ink discharge passage is 
opened and an outer surface adjacent to the rear 
end of the ink guiding member continued from the 
foregoing rear end surface so as to form a small gap 
(that is. the liquid accumulating portion). 
[11] It is preferable that the direct ink supply writing 
implement as described in [6] has a structure that a 
nib made of a porous material is provided for a lead- 
ing end of the ink guiding member and length of a 
wall from a leading end of the ink discharge pas- 
sage to a leading end of the nib is made to be 1 mm 
to 20 mm (claim 16). 

If the wall thickness is smaller than i mm, there 
is apprehension that ink is excessively discharged 
from the nib and that the nib is worn in a short time. 
Thus, the ink discharge passage is opened in the 
nib. Thus, there is apprehension that ink is undesir- 
ably discharged. If the wall thickness is larger than 
20 mm. the ink discharging characteristic from the 
nib deteriorates. Thus, there is apprehension that 
script becomes too light and faint and patchy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] in the accompanying drawings: 

Fig. 1 is a vertical cross sectional view of a first em- 
bodiment of ihe present invention: 
Fig. 2 is an enlarged cross sectional view taken 
along line A-A shown in Fig. 1: 
Fig. 3 is an enlarged cross sectional view taken 
along line B-B shown in Fig. 1; 
Fig. 4 is an enlarged cross sectional view taken 
along line C-C shown in Fig. 1 ; 
Fig. 5 is a vertical cross sectional view of a second 
embodiment of the present invention: 
Fig. 6 is a vertical cross sectional view of a third em- 
bodiment of the present invention; 
Fig. 7 is a diagram showing the operation of the em- 
bodiment shown in Fig. 5; 
Fig. S is a vertical cross sectional view showing a 
fourth embodiment of the present invention; 
Fig. 9 is a vertical cross sectional view showing a 
fifth embodiment of the present invention; 
Fig. 10 is an enlarged cross sectional view taken 
along line D-D shown in Fig. 9; 
Fig. 1 1 is a vertical cross sectional view showing a 
sixth embodiment of the present invention: 
Fig. 12 is a vertical cross sectional view showing a 
seventh embodiment of the present invention; 



Fig. 13 is an enlarged cross sectional view taken 
along line E-E shown in Fig. 12: 
Fig. 14 is an enlarged cross sectional view taken 
along line F-F shown in Fig. 12: 
s Fig. 15 is an enlarged cross sectional view taken 
along line J-J shown in Fig. 12: 
Fig. 16 is an enlarged cross sectional view taken 
along line K-K shown in Fig. 12: 
Fig. 1 7 is a vertical cross sectional view of an eighth 
10 embodiment of the present invention; 

Fig. 18 is a vertical cross sectional view of a ninth 
embodiment of the present invention: and 
Fig. 19 is a vertical cross sectional view showing a 
tenth embodiment of the present invention. 

75 

PREFERRED EMBODIMENTS OF THE INVENTION 

[0027] Preferred embodiments according to the 
present invention will be described as follows referring 
20 to the accompanying drawings. 

<First Embodiment 

[0028] Figs. 1 to 4 show a direct ink supply writing im- 
^5 plement 1 according tc a first embodiment of the present 
invention. The direct ink supply writing implement 1 ac- 
cording to this embodiment incorporates a storage cyl- 
inder 6 for accommodating an ink reservoir 4: a barrel 
7 having the storage cylinder 8 in the front portion there- 
to of and an ink tank 3 formed in the rear of the storage 
cylinder 8 through a partition wall 5: and an ink guiding 
member 6 which axiaPy penetrate the ink reservoir 4 of 
the barrel 7 which has a rear end which appears in the 
ink tank 3 and which has a front end formed into a nib 
3S 2 which projects outwards. 

[0029] The storage cylinder 8 is formed into a cylin- 
drical shape having a front portion which holds the nib 
2 and accommodating the ink reservoir 4. A cylindrical 
reducing diameter member 9 is secured to the inner sur- 
io face of a rear end of the storage cylinder 8. The inner 
diameter of the rear portion of the storage cylinder 8 is 
reduced. 

[0030] The ink reservoir 4 made of a material manu- 
factured by melting a synthetic fiber bundle (for exam- 

4 $ pie, a fiber bundle made of polyester resin and oriented 
in the lengthwise direction) is press-fit into the storage 
cylinder 8 through the opening at the rear end of the 
storage cylinder 8. At this time, the rear end portion of 
the ink reservoir 4 is compressed inwards in the radial 

a> direction by the reducing diameter member 9 so that a 
compressed portion 41 is formed. The ink reservoir 4 
has a straight cylindrical shape before it is press-fit into 
the storage cylinder 8. Thus, the ink reservoir 4 has uni- 
form capillary spaces (inat is. uniform capillary force). 

>$ Therefore, when the compressed portion 41 at the rear 
end of the ink reservoi- c has dense capillary spaces by 
dint of the compression and deformation. Thus, the 
compressed portion 41 has capillary force larger than 
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that of the other portions of the ink reservoir 4. 
[0031] The storage cylinder 6 has a tapered front por- 
tion which holds the nib 2 such that flow of air is permit- 
ted. A support rib £1 is provided on the inner surface of 
the storage cylinder £ so as to be in contact with the s 
front end of the ink reservoir 4 and support the same. 
Th us, separation of the ink reservoir 4 can be prevented. 
[0032] The rod shape ink guiding member 6 made of 
processed synthetic resin (for example, polyester res;n 
or acrylic resin) is inserted into the axis of the ink reser- 70 
voir 4 such that the ink guiding member 6 is rearwards 
inserted, from a front portion of the ink reservoir 4 so as 
to be joined to the ink reservoir 4. The outer surface of 
the ink guiding member 6 is in direct contact with the 
inner surface of the ink reservoir 4. In particular, the out- 
er surface of the ink guiding member 6 is brought into 
strongly contact with the inner surface of the rear end 
portion of the ink reservoir 4 in the radial direction by the 
compressed portion 41 formed by inward compressing 
and deforming the rear end portion of the ink reservoir 20 
4 in the radial direction. As a result, the connection of 
ink in the ink reservoir t and that in the ink guiding mem- 
ber 6 can be stabilized. Moreover, separation of the irk 
guiding member 6 from the front portion of the barrel 7 
can be prevented. 25 
[0033] A hard sharp member 61 is secured to the rear 
end of the ink guiding member 6 so that an insertion 
characteristic into the ink reservoir 4 is improved. The 
front end oUhe ink guiding member 6 is. formed into an 
arbitrary shape so that a nib 2 projecting forwards and 30 
outwards is formed. 

[0034] The reducing diameter member 9 has a cylin- 
drical front portion 91 so as to reduce the diameter of 
the rear end portion of the ink reservoir 4. A cylindrical 
rear portion 92 projects into the ink tank 3 so as to hoid 35 
the sharp member 61 at the rear end of the ink guiding 
member 6. The cylindrical rear portion 92 has an open- 
ing 94 for establishing the communication between the 
ink tank 3 and the ink guiding member 6 and establishing 
the communication between the ink tank 3 and the rear 40 
surface of the partition wall 5. A flange 93 is formed be- 
tween the cyfindricai front portion 91 and the cylindrical 
rear portion 92 in a continuous manner. The flange 93 
is axially held between the rear end of the storage cyl- 
inder 8 and a stepped portion 71 on the inner surface of *s 
the barrel 7. 

[0035] The partition wall 5 is made of a disc shape 
non-porous material which is press-fit and secured in 
the reducing diameter member 9. A plurality (specifical- 
ly, eight) of axial grooves are formed on the inner surface so 
of the reducing diameter member 9. When the partition 
wall 5 is press-fit to a position of the grooves in the inner 
surface of the reducing diameter member 9, a slit shape 
communication hole 51 axially extending between the 
outer surface of the partition wall 5 and the inner surface 55 
of the reducing diameter member 9 is formed. The com- 
munication hole 51 has a horizontal cross sectional 
shape formed into a circular arc shape or a rectangular 



elongated hole having uniform groove width £. The 
groove width S (that is. the groove width in the radial 
direction) is set to be 0.04 mm to 0.07 mm. A central 
hole 52 is formed through the axis of the partition wall 5 
so as to receive the ink guiding member 6. The overall 
inner surface of the central hole 52 and the overall outer 
surface of the ink guiding member 6 are in contact with 
each other. The front surface of the partition wall 5 and 
the rear end portion (that is. the compressed portion 41 ) 
of the ink reservoir 4 is in contact with each other in the 
axial direction. 

[0036] In the direct ink supply writing implement 1 ac- 
cording to the first embodiment, ink in the ink tank 3 is 
discharged and absorbed by the ink reservoir 4 when 
the internal pressure of the ink tank 3 has been raised. 
The discharged ink is continuously held in a region from 
the compressed portion 41 at the rear end of the ink res- 
ervoir 4 to the ink reservoir 4 in front of the compressed 
portion 41 without existence of air. Therefore, when the 
pressure in the ink tank 3 has been reduced, return back 
of ink from the front portion of the ink reservoir 4 to the 
ink tank 3 can be performed smoothly without any inter- 
ruption because introduction of air can be prevented. 

<Second Embodiment 

[0037] Fig 5 shows a direct ink supply writing imple- 
ment 1 according to a second embodiment of the 
present invention. 

[0038] This embodiment is a modification of the first 
embodiment. The difference from the first embodiment 
lies in that the reducing diameter member 9 compresses 
the outer surface of the ink reservoir 4 in front of the 
compressed portion 41 into a tapered shape. The other 
structures are the same as those of the first embodi- 
ment. 

[0039] The cylindrical front portion 91 of the reducing 
diameter member 9 is press-fit into the storage cylinder 
£ so as to reduce the diameter of the ink reservoir 4. The 
inner surface of the front portion 91 of the reducing di- 
ameter member 9 has a conical inner surface having the 
diameter which is gradually reduced from the front end 
opening in the rearward direction; and a straight cylin- 
drical inner surface connected to the inner surface of the 
conical inner surface. When the cylindrical front portion 
91 is press-fit into the storage cylinder which accommo- 
dates the ink reservoir, the outer surface of the ink res- 
ervoir 4 is inwards compressed in the radial direction by 
the inner surface of the cylindrical front portion 91 . Thus, 
the tapered compressed portion 42 and the straight 
compressed portion 41 are formed. 

<Third Embodiment 

[0040] Figs. 6 and 7 show a third embodiment of the 
direct ink supply writing implement 1 according to the 
present invention. Fig. 6 shows a state in which no ink 
is accommodated. Fig. 7 shows a state in which ink is 
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stored and the nib is facec downwards. 
[0041] The direct ink supply writing implement 1 has 
the barrel 7 having an reservoir accommodating portion 
73 m the front portion ihereof and the ink tank 3 in the 
rear portion thereof: the ink reservoir 4 accommodated 
in the reservoir accommodating portion 73: and an ink 
guiding member 6 which is axialy inserted into the ink 
reservoir 4 and which also serves as the nib 2. 
[0042] The barrel 7 is a cylindrical member manufac- 
tured by injection molding synthetic resin (for example, 
polyethylene, polypropylene or the like). The reservoir 
accommodating portion 73 having a reduced-diameter 
and tapered inner surface, the diameter of which is grad- 
ually reduced in the rearward direction , is formed in the 
front of the barrel 7. In the rear of the reservoir accom- 
modating portion 73, the ink tank 3 which is a space for 
directly accumulating ink 10 is formed through the par- 
tition wall 5. A tail cap 74 is secured to the rear end open- 
ing of the ink tank 3 in the barrel 7. 
[0043] The ink reservoir 4 made of a material manu- 
factured by melting a synthetic fiber bundle (for exam- 
ple, a fiber bundle made of polyester resin) is press-fit 
into the reservoir accommodating portion 73 from the 
front end opening. The ink reservoir 4 has a straight cy- 
lindrical shape before i: is press-'it into the reservoir ac- 
commodating portion 73. Therefore, the ink reservoir 4 
has uniform capillary spaces (that is, uniform capillary 
force). The inner surface of the reservoir accommodat- 
ing portion 73 is formed into a tapered shape : the diam- 
eter of which is gradually reduced toward the rear end. 
Therefore, the ink reservoir 4 is compressed along the 
tapered inner surface so that the density of fibers is con- 
tinuously raised in a direction from the front end to the 
rear end. Thus, the tapered compressed portion 42 hav- 
ing the capillary force which is gradually enlarged from 
the front end to the rear end is formed. Moreover, a 
straight inner surface having a diameter smaller than 
that of the tapered inner surface is formed at the rear 
end of the tapered inner surface of the reservoir accom- 
modating portion 73. Therefore, the rear end portion of 
the ink reservoir 4 is straight compressed so that the 
straight compressed portion 41 (a liquid seal portion) is 
formed. 

[0044] The rod shape ink guiding member 6 made of 
processed synthetic resin (for example, polyester resin 
or acrylic resin) is inserted into the axis of the ink reser- 
voir 4 such that the ink guiding member 6 is rearwards 
inserted from a front portion of the ink reservoir 4 so as 
to be joined to the ink reservoir 4. The outer surface of 
the ink guiding member 6 is in direct contact with the 
inner surface of the ink reservoir t (that is, the tapered 
compressed portion 42 and the straight compressed 
portion 41). The hard sharp member 61 is secured to 
the rear end of the ink guiding member 6. Thus, the in- 
sertion characteristic into' the ink reservoir 4 can be im- 
proved. The front end of the ink guiding member 6 is 
formed into an arbitrary shape so as to be formed into 
the nib 2 which outwards and forwards projects. 



[0045] A cylindrical support portion 72 for holding the 
sharp member 6 1 at :ne rear end of the ink guiding mem- 
ber 6 is provided for the partition wall 5 such that the 
cylindrical support portion 72 projects into the ink tank 
» 3. The slit-shape communication hole 51 (having a 
groove width S: 0 03 mm to 0.1 mm) extending in the 
axial direction is provided for the cylindrical support por- 
tion 72. the communication hole 51 being arranged to 
establish the communication between the ink tank 3 and 

io the ink guiding memoer 6 and establish the communi- 
cation between the inx tank 3 and the ink reservoir 4 (the 
straight compressec portion 41 ). 
[0046] A nib holding member 75 is secured to the 
opening at the front end of the barrel 7 so as to hold the 

*5 outer surface of the n b 2. The nib holding member 75 
has a support rib 81 termed on the inner surface thereof 
so as to be brought imo contact with the front end of the 
ink reservoir 4. Thus tie foregoing front end is support- 
ed so that separation of the ink reservoir 4 is prevented. 

20 [0047] Fig 7 shows :he operation of the direct ink sup- 
ply writing implement 1 shown in Fig. 6. Assuming that 
the height from the nio 2 to an arbitrary position of the 
ink reservoir 4 is H. tne capillary force at the arbitrary 
position in the ink reservoir 4 is T and the water head of 

25 the nib at the foregoirg height H is G, the capillary force 
T is greater than the water head G of the nib (that is, T 
> G). Moreover the difference (T - G) between the fore- 
going capillary force T and the water head G of the nib 
is gradually enlarged 'rom the front end of the ink res- 

30 ervoir 4 toward the rear end of the ink reservoir 4. 

[0048] Therefore, when the ink tank 3 is filled with ink 
and storage is performed such that the nib 2 is faced 
downwards., ink 10 in tne ink tank 3 is discharged to the 
ink reservoir 4 to correspond to change in the internal 

3S pressure of the ink tank 3. Discharged ink is stored con- 
tinuously in the straight compressed portion 41 at the 
rear end of the ink reservoir 4 and the ink reservoir 4 
(that is, the tapered compressed portion 42) in front of 
the straight compressed portion 41 without introduction 
of air. As a result, return back of ink from the ink reservoir 
4 to the ink tank 3 can smoothly be performed without 
any interruption when the pressure in the ink tank 3 has 
been reduced. 

[0049] In a state in which the nib is faced downwards, 
^5 the water head G of tne nib is changed in accordance 
with the height H from the nib 2 to an arbitrary position 
of the ink reservoir 4 Thai is, the water head is ex- 
pressed such that G = (ink density p) x (gravitational 
acceleration g) x (he ght H). The water head acts on 
50 the direction of the no (the downward direction). The 
capillary force T of the ink reservoir 4 is determined by 
the sizes of the gaps n the porous material (that is. the 
density of the porous material), the capillary force T act- 
ing on the direction o; the ink tank (upward direction). 
55 [0050] If a case conirary to the present invention such 
that capillary force T :s smaller than the water head G 
of the nib (that is. in a case where T < G), there is ap- 
prehension that ink is stored in the front portion of the 



I 



17 



EP0 899 128 A1 



18 



ink reservoir 4 with a priority to the rear portion of the 
ink reservoir 4 as has been experienced with the con- 
ventional structure. Also in a case where the different (T 
- G) between the capillary force T and the water head 
G of the nib is gradually reduced from the front portion 
of the ink reservoir 4 toward the rear portion of the ink 
reservoir 4. there is apprehension that ink is stored in 
the front portion of the ink reservoir 4 with a priority to 
the rear portion of the ink reservoir 4 when the nib is 
faced downwards, as has been experienced with the 
conventional structure 

<Fourth Embodiment 

[0051] Fig. 8 shows a fourth embodiment of the direct 
ink supply writing implement 1 according to the present 
invention. 

[0052] The direct ink supply writing implement 1 in- 
corporates the barrel 7 having the reservoir accommo- 
dating portion 73 in the front ponion thereof and the ink 
tank 3 in the rear portion thereof- the ink reservoir 4 ac- 
commodated in the reservoir accommodating portion 
73: and the ink guiding member 6 inserted into the ink 
reservoir 4 in the axial direction and also serving as the 
nib 2. 

[0053] The barrel 7 has a cylindrical shape and man- 
ufactured by injection molding synthetic resin (for exam- 
ple, polypropylene, polyethylene or the like). An annular 
reservoir accommodating portion 73 having an insertion 
portion 76 having a diameter which is gradually reduced 
in the forward direction in the axis thereof is provided 
for the front portion of the barrel 7. The ink tank 3 which 
is a space for directly accumulating ink is formed in the 
rear of the reservoir accommodating portion 73 through 
the partition wall 5. The tail cap 74 is secured to the rear 
end opening of the ink tank 3 in the barrel 7. 
[0054] The partition wall 5 has the slit-shape commu- 
nication hoie 51 (groove width S: 0.04 mm to 0.07 mm) 
arranged to establish the communication between the 
ink tank 3 and the ink reservoir 4 and extending m the 
axial direction and the radial direction. Moreover, the in- 
sertion portion 76 forwards projecting toward the reser- 
voir accommodating portion 73 is integrally formed with 
the partition wall 5. The insertion portion 76 has a base 
portion formed into a straight outer surface and tapered 
outer surface, the diameter of which is gradually re- 
duced from the straight outer surface toward the front 
portion. 

[0055] The ink reservoir 4 made of a material pre- 
pared by thermally processing a synthetic resin fiber 
bundle (for example, a polyester fiber bundle) is press- 
fit into the reservoir accommodating portion 73 from the 
front opening. The reservoir accommodating portion 73 
has the insertion portion 75 at the axis portion thereof. 
Therefore, when the ink reservoir 4 is press-fit, the in- 
sertion portion 76 is inserted into the axis of the ink res- 
ervoir 4. Thus, the inner surface at the axis of the ink 
reservoir 4 is compressed along the tapered outer sur- 



face and the straight outer surface of the insertion por- 
tion 76. The foregoing tapered outer surface forms the 
tapered compressed portion 42 in which the intervals of 
the capillary spaces are gradually and continuously re- 
5 cuced toward the -ear portion and the capillary force is 
gradually enlargec from the front portion to the rear por- 
tion. Simultaneously, the straight outer surface forms 
the straight compressed portion 41 (the liquid seal por- 
tion). 

w [0056] The ink guiding member 6 made of a resin ma- 
terial prepared by processing synthetic resin fiber (for 
example, polyester fiber, acrylic fiber or the like) is in- 
serted into the axis of the insertion portion 76. The rear 
end of the ink guiding member 6 projects into the ink 

?5 tank 3, while the front end of the ink guiding member 6 
serving as the nib 2 projects outwards over the front end 
of the barrel 7. The outer surface of the ink guiding mem- 
ber 6 is not in contact with the ink reservoir 4. 
[0057] Similarly to the third embodiment, the nib hold- 

20 ing member 75 is secured to the front end opening of 
the barrel 7 so that the outer surface of the nib 2 is held. 
The nib holding member 75 has the support rib 81 on 
the inner surface thereof. The support rib 81 is in contact 
with the front end of the ink reservoir 4 so that the fore- 

25 going front end is supoorted. As a result, separation of 
the ink reservoir 4 can be prevented. 

<Fitth Embodiment 

30 [0058] Figs. 9 and 1 0 show a fifth embodiment of the 
direct ink supply writing implement 1 according to the 
present invention. The direct ink supply writing imple- 
ment 1 according to tnis embodiment has the storage 
cylinder 8 for accommodating the ink reservoir 4 therein; 
35 the barrel 7 having the storage cylinder 8 in the front 
portion thereof and the ink tank 3 formed in the rear por- 
tion thereof through the partition wall 5: and the ink guid- 
ing member 6 inserted into the ink reservoir 4 of the bar- 
rel 7 in the axial direction, having a rear end allowed to 
40 appear in the ink tank 3 and having a front end serving 
as the nib 2 which outwards projects. 
[0059] The storage cylinder 8 is a cylindrical member 
having the front portion which holds the nib 2 and ac- 
commodating the ink reservoir 4 therein. The partition 
15 wall 5 also serving as the reducing diameter member 9 
is secured to the inner surface of the rear end of the 
storage cylinders. The inner diameter of the rear portion 
of the storage cylinder £ is reduced. 
[0060] The ink reservoir 4 made of a material manu- 
re factured by melting a synthetic fiber bundle (for exam- 
ple, a fiber bundle made of polyester resin and oriented 
in the lengthwise direction) is press-fit into the storage 
cylinder 8 through the opening at the rear end of the 
storage cylinder 8. At this time, the rear end portion of 
55 the ink reservoir 4 is compressed by the front portion 91 
of the reducing diameter member 9. Thus, the com- 
pressed portion 41 is formed. The ink reservoir 4 has a 
straight cylindrical shape before it is press-fit into the 
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storage cylinder 8. Thus, the ink reservoir 4 has uniform 
capillary spaces (that is. uniform capillary force). There- 
fore, the capillary spaces in the compressed portion 41 
at the rear end of the ink reservoir 4 are made densely 
because of the compression and deformation. Thus, the s 
compressed portion 41 has the capillary force greater 
than that of the other portions of the ink reservoir 4. The 
overall inner surface of the central hole 52 and the over- 
all outer surface of the ink guiding member 6 are in con- 
tact with each other. The front surface of the partition to 
wall 5 and the rear end (thai is. the compressed portion 
41 ) of the ink reservoir 4 are in contact with each other 
in the axial direction. 

[0061] The storage cylinder 5 has the tapered front 
portion which holds the nib 2 such that air flow is per- is 
mitted. The support rib 61 is provided for the inner sur- 
face of the storage cylinder 8 so as to be brought into 
contact with the front end of the ink reservoir 4. Thus : 
the foregoing front end is supported so that separation 
of the ink reservoir 4 is prevented. 20 
[0062] The partition wall 5 has a structure that the cy- 
lindrical front pordon 91 and the flange 93 are integrally 
formed. A plurality (specifically, four) of axial grooves 
are formed in the inne r surface of the rear end portion 
of the storage cylinder 5. When the flange 93 of the par- 25 
tition wall 5 is press-fit into the portion in which the 
grooves are formed, the slit-shape communication hoie 
51 is formed between the outer surface of the flange 93 
and the inner surface o ! ' the storage cylinder 3. The com- 
munication hole 51 is a circular arc and elongated hoie 30 
having a horizontal cross sectional shape which has a 
uniform groove width S. The groove width S (that is ; the 
groove width in the radial direction) is 0.04 mm to 0.07 
mm. The central hole 52 is formed to penetrate the axis 
of the partition wall 5. The rod-shape ink guiding mem- 35 
ber 6 (for example, a resin material of synthetic resin 
fiber such as pofyester fiber or acrylic fiber) is inserted 
into the central hole 52. 

[0063] In the direct ink supply writing implement 1 ac- 
cording to the fifth embodiment, ink in the ink tank 3 is 40 
discharged to the ink reservoir 4 when the internal pres- 
sure of the ink tank 3 has been raised. Thus, ink is ab- 
sorbed by the ink reservoir 4. Discharged ink is contin- 
uously stored without existence of air from the com- 
pressed portion 41 at the rear end of the ink reservoir 4 4S 
to the ink reservoir 4 in front of the compressed portion 
41 . Therefore, when the pressure in the ink tank 3 has 
been reduced, return back of ink from the front portion 
of the ink reservoir 4 to the ink tank 3 can be performed 
smoothly without any introduction of air. so 

<Sixth Embodiment 

[0064] Fig. 1 1 shows a sixth embodiment of the direct 
ink supply writing implement 1 according to the present ss 
invention. 

[0065] This embodiment is a modification of the fourth 
embodiment and the fifth embodiment such that the 



structure of the slit-shape communication hole 51 ac- 
cording to the fifth embodiment is adapted to the struc- 
ture according to tie fourth embodiment. That is. a plu- 
rality of axial grooves are formed in the inner surface of 
the barrel 7. The outer surface of the partition wall 5 is 
press-fit into the portion in which the foregoing grooves 
are formed so that the slit-shape communication hole 
51 extending in the axial direction and the radial direc- 
tion is formed between the outer surface of the partition 
wall 5 and the inner surface of the barrel 7. The other 
structures are similar to those of the fourth embodiment 
and the fifth embodiment. 

<Seventh Embodiment 

[0066] Figs. 1 2 to 1 6 show a seventh embodiment of 
the direct ink supply writing implement 1 according to 
the present invention. 

[0067] The direct ink supply writing implement 1 ac- 
cording to this embodiment has the storage cylinder 8 
for accommodating the ink reservoir 4 therein: the barrel 
7 having the storage cylinder 8 in the front portion there- 
of and the ink tank 3 formed in the rear of the storage 
cylinder 6 through the partition wall 5: and the ink guiding 
member 6 inserted into the ink reservoir 4 of the barrel 
7 in the axial direction, having a rear end allowed to ap- 
pear in the ink tank 3 and having a front end serving as 
the nib 2 which outwards project. In Fig. 12 : the top of 
the ink discharge passage 62 is projected from the tip 
end of the tapered portion 83. However, it may be pos- 
sible that the top of tne ink discharge passage 62 is not 
projected from the tip end of the tapered portion 83. 
[0068] The storage cylinder 8 has a cylindrical shape 
formed by integrally forming the smali-diameter portion 

82 and the rear large-diameter portion 83 with each oth- 
er by molding synthetic resin. The small-diameter por- 
tion 82 holds the nib 2. while the large-diameter portion 

83 accommodates the ink reservoir 4 therein. Moreover, 
the outer surface of the large diameter portion 83 is 
press-fit and secured to the inner surface of the front 
portion of the barrel 7. A flange portion 84 is provided 
for the outer surface cf the front portion of the large-di- 
ameter portion 83 : the flange portion 84 being in contact 
with the edge of the ooening of the barrel 7. Moreover 
the support rib 81 is provided for the inner surface of the 
tapered portion 82 of the storage cylinder 8, the support 
rib 81 being in contact with the front end of the ink res- 
ervoir 4 to support the foregoing front end. Thus, sepa- 
ration of the ink reservoir 4 can be prevented. Moreover 
the cylindrical reducing diameter member 9 is press-fit 
and secured to the inner surface of the rear portion of 
the storage cylinder 8 so that the inner diameter of the 
inner surface of the rear portion of the storage cylinder 
8 is reduced. 

[0069] In the storage cylinder 8, the ink reservoir 4 
manufactured by meltng a synthetic fiber bundle (for ex- 
ample, a fiber bundle made of polyester resin and ori- 
ented in the lengthwise direction) is accommodated. 
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[0070] The reai end portion of Ihe ink reservoir 4 is 
compressed in the radial direction by the reducing di- 
ameter member 9 so that the compressed portion 41 is 
formed The ink reservoir 4 has a straight cylindrical 
shape before it is press-fit into the reducing diameter 
member ,9. Thus, the ink reservoir 4 has uniform capil- 
lary spaces (that is : uniform capillary force). Therefore, 
the capillary spaces in the compressed portion 41 at the 
rear end of the ink reservoir 4 are made densely be- 
cause of the compression and deformation. Thus : the 
compressed portion 41 has capillary force greater than 
that of the other portions (the portions in each oT Which 
the capillary spaces are dense) of the ink reservoir 4. 
[0071J The rod-shape ink guiding member 6 made of 
a resin materia! prepared by processing synthetic resin 
fiber (for example, polyester fiber, acrylic fiber or the 
like) is joined to the axis of the ink reservoir 4 such that 
the ink guiding member 6 penetrates the ink reservoir 4 
in the axial direction. The outer wall of the ink guiding 
member 6 is in direct contact with the inner surface of 
the ink reservoir 4. In particular, the outer surface of the 
ink guiding member 6 is in strongly contact with the inner 
surface of the rear enc portion of the ink reservoir 4 by 
the compressed portion 41 formed by inward compres- 
sion and deformation at the rear end of the ink reservoir 
4. As a result, the connection of ink in the ink reservoir 
4 and that in the ink guiding member 6 can be stabilized. 
Moreover, separation of the ink guiding member 6 from 
the front portion of the barrel 7 can be prevented. 
[0072] The rear end of the ink guiding member 6 pen- 
etrates the ink reservoir 4 and the central hole 52 of the 
partition wall 5 so as to be allowed to appear in the ink 
tank 3. The front end of the ink guiding member 6 is proc- 
essed to have an arbitrary shape which projects for- 
wards and outwards as the nib 2. 
[0073] The ink discharge passage 62 in the form of a 
hole having an internal diameter of 1 mm and extending 
in the axial direction is formed at the axis of the ink gu id- 
ing member 6. The ink discharge passage 62 is dis- 
posed such that the rear end of the ink discharge pas- 
sage 62 is opened in the ink tank 3 and the front end 
realizes wall thickness L which is 5 mm from the front 
end of the nib 2. The capillary force of the ink discharge 
passage 62 is made to be smaller than that of the outer 
wall of the ink guiding member 6. 
[0074] The reducing diameter member 9 incorporates 
the cylindrical front portion 91 and the cylindrical rear 
portion 92, the reducing diameter member 9 being man- 
ufactured by integrally molding synthetic resin. The cy- 
lindrical front portion 91 has the outer surface which is 
press-fit into the storage cylinder 8 and the inner surface 
composed of a tapered inner surface having the diam- 
eter which is gradually reduced from the front end to- 
ward a rear position and a straight inner surlace having 
a diameter which is smaller than that of the rear end of 
the tapered inner surface. The tapered compressed por- 
tion 42 is formed on the outer surlace of the compressed 
ponion 41 by the tapered inner surface, while the 
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straight inner su'face forms the compressed portion 41 
at the rear end of the ink reservoir 4. Thus, the capillary 
force of the ink reservoir 4 can continuously be enlarged 
from the front end toward the compressed portion at the 
5 rear end. 

[0075] On the other hand, the cylindrical rear portion 
92 of the reducing diameter member 9 projects into the 
ink tank 3 such that the rear portion 92 has a cylindrical 
shape having a bottom to surround the rear end of the 

10 ink guiding memoer 6 and its peripheral portion. A small 
cap for forming the liquid accumulating portion 95 is 
"formed between the bottom surface of the cylindrical 
rear portion 92 and the rear end surface of the ink guid- 
ing member 6. and between Ihe inner surface of ttoecy- 

f 5 lindrical rear portion 92 and the outer surface of a portion 
adjacent to the rear end of the ink guiding member 6. In 
particular, the gap for forming the liquid accumulating 
portion 95 has enhanced capillary force to improve the 
liquid sealing characteristic by reducing the portion ad- 

20 jacent to the opening of the ink discharge passage 62 
as compared with the other portions. As a result, if the 
residual quantity of ink in the ink tank 3 is reduced, ink 
can temporarily be stored in the liquid accumulating por- 
tion 95. Thus., even if the implement for writing is used 

25 1 horizontally or in a state in which the nib is faced up- 
wards, deterioration in the ink discharging characteristic 
can be prevented. 

[0076] A plurality of ink guiding ribs 96 radially extend- 
ing from the axis and extending in the axial direction are 
30 integrally formed with the inner surface of the cylindrical 
rear portion 92. The ink guiding ribs 96 enables ink to 
quickly be introduced into the liquid accumulating por- 
tion 95 from the ink tank 3. 

[0077] The ink guiding ribs 96 adjacent to the bottom 

3$ surface of the cylindrical rear portion 92 have a stepped 
portion to be in contact with the rear end surface of the 
ink guiding member S so as to support the rear end sur- 
face in such a manner that the opened state of an ink 
introduce passage 63 is maintained. A small gap having 
capillary force is formed between the bottom surface of 
the cylindrical rear portion 92 and the rear end surface 
of the ink guiding member 6 so that the rear end opening 
of the ink introduce passage 62 is liquid-sealed. 
[0078] The opening 94 communicated with the ink 

4$ guiding ribs 96 is formed in the side wall of the cylindrical 
rear portion 92. As a result, the ink tank 3 and the ink 
guiding ribs 96 are connected to each other. Thus, the 
ink tank 3 and the rear end of the ink guiding member 6 
are communicated with each other through the ink guid- 

50 ing ribs 96. Moreover, the ink tank 3 and the rear surface 
of the partition wall 5 are communicated with each other. 
[0079] Since the ink guiding ribs 96 are formed radi- 
ally the intervals among the ink guiding ribs 96 are grad- 
ually reduced in a direction from a radially outer portion 

55 toward the inner portion, that is. toward the ink guiding 
member 6 at the axis. Thus ; the capillary force is en- 
larged toward the ink guiding member 6 at the axis. As 
a result, the function for quickly introducing ink from the 
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ink tank 3 to ihe ink guiding member 6 can furthermore 
be enhanced. 

[0080] The flange 93 is continuously formed between 
the cylindrical front portion 91 and the cylindrical rear 
ponion 92. The flange 93 is. in the axial direction held 
between the rear end of the storage cylinder 3 and the 
stepped portion 71 on the inner surface of the barrel 7. 
[0081] The partition wall 5 incorporates the disc shape 
flange and the cylindrical portion continuously formed in 
the rear of the flange ; the partition wall 5 being formed 
into a member (a non-porous member) manufactured 
by integrally molding synthetic resin. The partition wall 
5 is press-fit and secured to the inner portion of the re- 
ducing diameter member 9. A plurality (specifically, 
eight) of axial grooves are formed in the inner surface 
of the reducing diameter member 9. When the flange of 
the partition wall 5 is press-fit into tne portion having the 
grooves in the inner surface of the reducing diameter 
member 9 : the axially penetrating slit-shape communi- 
cation hole 51 is formed between the outer surface of 
the flange of the partition wall 5 and the inner surface of 
the reducing diameter member 9. The communication 
hole 51 is acircular arc shape or a rectangular slit having 
a horizontal cross sectional shape which has a uniform 
groove width and extending in the circumferential direc- 
tion. The gap size (that is, groove width S in the radial 
direction) is 0.04 mm to 0.07 mm. Since the communi- 
cation hole 51 is formed between the outer surface of 
the flange of the partition wall 5 and the inner surface of 
the reducing diameter member 9. the grocve width S 
can reliably and easily be set even if the groove width 
S of the communication hole 51 is relatively small. 
[0082] The central hole 52 penetrating the axis of the 
cylindrical portion of the partition wall 5 is formed. The 
ink guiding member 6 is inserted into the centra! hole 
52. The overall inner surface of the central hole 52 and 
the overall outer surface of the ink guiding member 6 
are in closely in contact with each other. The front sur- 
face of the partition wall 5 is in contact with the rear end 
(the compressed portion 41 ) of the ink reservoir 4. 

<Eighth Embodiment 

[0083] Fig. 1 7 shows an eighth embodiment of the di- 
rect ink supply writing implement 1 according to the 
present invention. This embodiment is a modification of 
the ink guiding member 6 according to the seventh em- 
bodiment. The front end of the tubular ink guiding mem- 
ber 6 made of a porous material (for example, a member 
manufactured by processing resin fiber) having a 
through hole having an internal diameter of i mm at the 
axis thereof is closed by inserting and securing an indi- 
vidual cap 21 (specifically, a synthetic resin pin) to the 
front end of the through hole. Moreover, the foregoing 
ponion is formed into the nib by a cutting work or the 
like. The other structures are similar to those according 
to the seventh embodiment. 



<Ninth Embodime~:> 

[0084] Fig 1 6 shews a ninth embodiment of the direct 
ink supply writing implement according to the present 
5 invention. 

[0085] This embodiment is a modification of the ink 
guiding member 6 according to the seventh embodi- 
ment in which the nib 2 made of a porous material (for 
example, a synthetic resin open cell) is secured to the 

to cuter surface of the front end of the tubular ink guiding 
member 6 made of a porous material (for example, a 
member manufact jred by processing resin fiber) having 
a through hole having an internal diameter of 1 mm at 
the axis thereof. The other structures are similar to those 

*5 according to the seventh embodiment. 

<Tenth Embodiment 

[0086] Fig. 1 9 shows a tenth embodiment of the direct 
20 ink supply writing implement 1 according to the present 
invention. This embodiment is a modification of the ink 
guiding member 6 according to the seventh embodi- 
ment. The structure of the ink discharge passage 62 in 
the ink guiding memoer 6 is arranged such that a rod 
25 member made of a porous material is received in a hole 
formed at the axis of the ink guiding member 6. The rod 
member is an individual member (for example, a mem- 
ber manufactured by processing resin fiber) having cap- 
illary force smaller tnan that of the outer wall of the ink 
30 guiding member 6. The other structures are similar to 
these according to the seventh embodiment. 

<lr.k reservoir> 

■35 [0087] As an alternative to the member manufactured 
by thermal melting the fiber bundle or resin according to 
the first to tenth embodiments, the ink reservoir made 
of the porous material of the direct ink supply writing im- 
plement 1 according tc the present invention may be any 

40 one of a member manufactured by processing felt resin, 
a member manufactured by thermally melting felt, a 
member manufactured by needle-punching felt, an 
open cell of synthetic resin, such as sponge, an open 
cell of a metal material and an open cell of ceramic. 

4$ 

<Nib> 

[0088] The nib 2 of tne direct ink supply writing imple- 
ment 1 according to the present invention is required to 

50 be a member which can be connected to the ink guiding 
member 6 such that ink flow is permitted and which is 
able to discharge ink supplied from the ink guiding mem- 
ber 6 to the surface of paper or the like. As an alternative 
to the porous materia; according to the first to tenth em- 

55 bodiments (for example, the porous materials such as 
the member manufactured by thermally processing a 
resin fiber bundle : processed felt, an open cell of syn- 
thetic resin, an open cell of a metal material or an open 
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cell of ceramic), a member manufactured by extruding 
synthetic resin, a chip of a ball pea a pen member of a 
fountain pen type or a pipe-like pen member may be em- 
ployed. 

[0089] . To furthermore enhance the ink discharging s 
characteristic, it is preferable that the capillary force of 
the nib -2 is similar to that of the outer wall of the ink 
guiding member 6 or greater than the same. 

<ink Tank> io 

[0090] The ink tank 3 of the direct ink supply writing 
implement 1 according to the present invention is re- 
quired to be connected to the compressed portion 41. of 
the ink reservoir 4 such that ink flow is permitted. Spe- is 2. 
cifically, any one of the following structures may be em- 
ployed: a structure which is integrally formed with the 
cylindrical member for accommodating the ink reservoir 
4 (for example : the barrel 7, the storage cylinder 8, the 
partition wall 5, the reducing diameter member 9 or the 20 
like) and a structure formed by joining an individual 
member which is joined to the cylindrical member or the 
like. Another structure may be employed in which is ink 3. 
supply is permitted through the rear end opening of the 
ink tank 3. 25 

<lnk Guiding Member> 

[0091] As an alternative to the member manufactured 
by processing the resin fiber bundle or the member man- 30 
ufactured by thermally melting the fiber bundle, the ink 
guiding memoer 5 of the direct ink supply writing imple- 
ment 1 according to the present invention may be a syn- 
thetic resin member having, on the outer surface thereof 
or an inner surface thereof, an ink discharging groove 3S 
and manufactured by an extruding process or an injec- 4. 
tion molding process or an open cell of synthetic resin, 
such as sponge. To sufficiently and smoothly supply ink 
to the nib 2, the capillary force of the ink guiding member 
6 is at least larger than that of the compressed portion 40 
41 of the ink reservoir 4 and that of the communication 
hole 51. 

<Partition Wall> 



45 5. 

[0092] The partition wall 5 of the direct ink supply writ- 
ing implement 1 according to the present invention may 
be formed integrally with the ink tank 3 and the barrel 7. 
The partition wall 5 may be an individual member from 6. 
the ink tank 3 and the barrel 7. so 



Claims 

1. A direct ink supply writing implement comprising: ss 

an ink reservoir made of a porous material dis- 
posed between a nib and an ink tank: 



a partition wall disposed between said ink res- 
ervoir and said ink tank and arranged to parti- 
tion said ink reservoir and said ink tank from 
each other: 

a communication hole formed in said partition 
wall for establishing communication between 
said ink reservoir and said ink tank: 
a rod-shape ink guiding member which pene- 
trates said partition wall and with which ink is 
supplied from said ink tank to said nib : and 
a compressed portion formed at a rear end of 
said ink reservoir and arranged to enhance 
capillary force as compared with other portions. 

A direct ink supply writing implement according to 
claim 1 ; wherein said compressed portion is formed 
by inwards compressing an outer surface of a rear 
end of said ink reservoir in a radial direction, and an 
inner surface of said compressed portion and an 
outer surface of said ink guiding member are in 
close contact with each other. 

A direct ink supply writing implement according to 
claim 2, wherein a tapered compressed portion hav- 
ing a diameter which is gradually reduced in a di- 
rection from a front portion thereof to a rear portion 
of the same is provided for an outer surface of said 
ink reservoir, a straight compressed portion having 
a diameter smaller than that of said tapered-com- 
pressed portion is provided for a rear end of said 
tapered compressed portion so that capillary force 
of said ink reservoir is gradually enlarged in a direc- 
tion from a front portion thereof to a rear end of the 
same. 

A direct ink supply writing implement according to 
claim 3, wherein capillary force T at an arbitrary po- 
sition in said ink reservoir is made to be larger than 
nib water head G at a height H from said nib to said 
arbitrary position, and difference between said cap- 
illary force T and said nib water head G is gradually 
enlarged in a direction from a front end of said ink 
reservoir to a rear end of said ink reservoir. 

A direct ink supply writing implement according to 
claim 1 , wherein said communication hole is formed 
into a slit shape extending in an axial direction. 

A direct ink supply writing implement according to 
claim 5, wherein width S of said communication 
hole is 0.02 mm to 0.25 mm. 

A direct ink supply writing implement according to 
claim 6, wherein an outer surface of said partition 
wall is press-fit into an inner surface of said barrel, 
and said slit-shape communication hole extending 
in an axial direction and in a circumferential direc- 
tion is formed between an inner surface of said bar- 
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rel and an outer surface of said partition wall. of said ink discharge passage to a leading end of 

said nib is made to be 1 mm to 20 mm. 

8, A direct ink supply writing implement according to 
claim 1. wherein straight compressed portion is 
formed by outwards compressing an inner surface s 
of a rear end of said ink reservoir in a radial direc- 
tion. 



9. A direct ink supply writing implement according to 
claim 6 : wherein a tapered compressed portion hav- w 
ing a diameter which is gradually enlarged in a di- 
rection from a front portion thereof to a rear portion 
thereof is provided for an inner surface of said ink 
reservoir and a straight compressed portion having 
a diameter larger than that of said tapered com- is 
pressed portion is provided for a rear end of said 
tapered compressed portion so that capillary force 
of said tapered compressed portion is gradually en- 
larged in a direction from a leading end thereof to a 
rear end thereof. 20 



10. A direct ink supply writing implement according to 
claim i : wherein a rear end and straight com- 
pressed portion and a front surface of said partition 
wall are in contact with each other. 25 

11. A direct ink supply writing implement according to 
claim 1 . wherein said ink reservoir is made of proc- 
essed fiber. 

30 

12. A direct ink supply writing implement according to 
claim 1. wherein said ink guiding member is a po- 
rous member. 



13. A direct ink supply writing implement according to 3S 
claim 12, wherein an ink discharge passage is pro- 
vided for an inside portion of said ink guiding mem- 
ber said ink discharge passage having a leading 
end disposed adjacently to a portion adjacent to a 
leading end of said nib and a rear end which is -to 
opened in said ink tank. 



14. A direct ink supply writing implement according to 
claim 1 3, wherein capillary force of an outer wall of 
said ink guiding member is made to be larger than is 
capillary force of said ink reservoir and capillary 
force of said ink discharge passage. 

15. A direct ink supply writing implement according to 
claim 14 : wherein a liquid accumulating portion for so 
liquid-sealing an opening of a rear end of said ink 
discharge passage is provided for a rear end of said 

ink guiding member 

16. A direct ink supply writing implement according to ss 
claim 13. wherein a nib made of a porous material 

is provided tor a leading end of said ink guiding 
member and length L of a wall from a leading end 
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